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— 1. (*o*nded> A nonopolso radar tracking ay»te». 
including (either or both) 

ik\ at leest <mo of a tdop&Xcrl PoppUr 
tea c>tlng loop and an angle tracking lpgpt*l£ 

(0| laeaae for deriving from a tercet 
echo 43 intermediate frequency il.T.) signal I At 

(C) -gceae fox estimating an I. F. target 
eienal frcqucrtry periodically! .,1^ 

ID) digital filter fteang providing 4 
frequency atulyeie of signals In the I.p, bandfj^ 



m 



on uraa tram Cr ffflfflZ 

lit tho characteristic of wld filter 

rtoana cofi&rlftiag o plurality of>lAiJax,' 
sequential, overtopping, peaking charaeter- 
let lea, defining respective adjoining 
frequency bin*, Undl£ 

(tl neaiie far producing fresi {target 
eigne! 8 output In adjacent freqaoncy bio* 
in the- vicinity of the eetiisated target 
alga*! frequency a derived eignel elw rec- 
tor le Ue having a peak at a predoterained 
position in relation to *4id cefcinatcd 
target signal frequency, »ean* for correct- 
ing Uo cetiaatc of target signal f reguoacy 
and tftlfUeg eaid derived aignai character* 
la tic accordingly „ th* target signal result- 
ing item ©Aid derived »ignel characteristic 
being employed in a said t tacking leap.) 
a first pair of adtoiniim fr<yro»ncy bina a 
dgrivod bin c^rectcrlafclo fllnilar to m»i<S 
peaking character! otic a* 

Hi) f rota a second pair of adiolnine 
fiwregncy bine a further, similar derived 
ft In , che rec fcorlst ic t 

mil the too derived, bin character- , 
let lo » ly lag, '&&am t r lea X lye stride the e l* . 
tide ted n targe t, gl<inal„f requoncy » 



o 
o 



tfj, . weens ,.;f or control ting, ^ the,,, po siti on 

O t a* I d two . :d« riyM a in chorectnr I «dc« 
c ontingpua ly , t jend 

,<C). -/^an e,, / or i[ii d^terieAftin^ i ;fct^ m f re ^ eenc v 
e r ror ,, between the target , ii » i iflne i ^ ii ; f i raqu ency 
aed the On tar a of said t*o do rived, bin 
Chareoterlatice and effectively eliding tu» Id 
tvo derived bia chara cter ie tic a to re-canter 
th<s» on the newly determined eon it ton of the 
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A radar tracking system according to 

4 



ClaiBi^, wherein aaid frequency error ie added 
to the estimated target frequency to provide a 
controlling eigne X .tending to maintain the I. P. target— < 
signal in the centre of, the, apeedgate pane 'hand; * ; i\. 
ff*^ ^Axadar tracking system according * \ "\ "* ; 
to Claim 2 % wherein cold digital filter means comprises 
an array of faat fourler transform filters each providing 
one aaid frequency bin* the output data being up-dated 
periodically and at each such up-date providing a new 
estimate of the target signal frequency derived from the 
preceding estimate and the current error. 
// A «laBiiU^burn« radartracking system , „ 

according to "Cleiaj^ii □ eluding means responsive to 
high acceleration rates of the missile to Increase the 
width of aaid frequency bins : and thus improve the quality 
of tracking at the expense of target discrimination. $ 
4? k radar tracking system according to Claim 7 



wherein said doppler ^tracking loop incorporates 
controllable gain elements which are set to high gain 
values in response to Sigh acceleration rates. 
fyf A crtgBir loHbprnc ^ raflar. tracking ays tea 

according to ClaiSTz t v)i«rei»tEe width of aaid frequency 
bins is controllable in dependence upon target range t the 
bin width being set to a low value in response to a long 
range target to optimise the acquisition threshold, 
$m A radar tracking system according to Claim By 

wherein said doppler tracking loop incorporates 
controllable gain elements which are set to low gain 
values in response to a long range target* 
Jrf* A missile-borne, radar /tracking system 



according to^Clailr^^^foereitrTOe width of aaid 
frequency bins is controllable in dependence upon the 
estimated value of the difference between the target 
signal frequency and said predetermined frequency within 
the spe edge te pass band, the bin width being Increased 
in response to a high estimated value to give good 
tracking ability and decreased in response to a low 
estimated value to give good velocity discrimination / / 
against targets moving at low relative velocities. 
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A radar tracking system according to Claim 1 
Including an angle tracking loop employing sum and 
difference channels and means responsive to a ratio of 
the aum and difference signals to provide an indication 
of angular error between target line of sight and 
boresight, wherein each of said sum and difference 
channels employs means for producing a said derived 
signal characteristic, each such derived signal 
characteristic comprising a peaking characteristic similar 
to the individual characteristic a of sold digital filter 
means and centred on the estimated target signal 
frequency so as to provide a narrow frequency pass band 
which tracks the eetimated^a*get signal frequency, 

, ; - In a monopuise radar tracking system employing 

sum and difference signals for the determination of 
target direction, the system comprising a doppler 
tracking loop maintaining an intermediate frequency 
target signal within a apeedgate filter pass band, and 

. digital filter means in each of the sum and difference 
channels providing at periodic update intervals an 
analysis over a plurality of adjacent frequency bins of 
target signal components within the aaid pass band, a 
~* method of confirming the presence or absence of a target 
signal within a particular . frequency bin, in which a 
series of comparison processes are,: performed, each 
involving the sum of a predetermined number of 
successive power output values from the particular 
frequency bin accumulated with any previous such sums 
j and a comparison of such cumulative sum with upper and 
lower threshold values which become progressively 
closer with each comparison process, confirmation of the 
presence of a target signal in any comparison process 
being indicated when the -upper threshold is exceeded by 
said cumulative sum, confirmation of the absence of a 
target signal being Indicated when the lower threshold 
exceeds the cumulative sum, and a further comparison 
process being initiated when the cumulative sum lies 
between the upper and lower thresholds. tl 

A method according to that of Claim H wherein 
after a said series of a predetermined number of said 
comparison processes the upper and lower thresholds 
are.ijoade coincident ao as to force a target-signal- 
present, or absent, indication, |/ 

k method according to Claim *3 , wherein a 
running, average la established incorporating a fixed 
number of said bin power output values, the earliest 
incorporated bin power output value being discarded as a 
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current value is incorporated so as to produce a running 
average bin power, this running average being compared 
with a predetermined threshold to provide a target- 
oignal-prcsent, or absent, indication, the cumulative 
sum indication ana the running average indication 
contributing to a net conclusion in which the cumulative 
sum indication takes precedence if the running average 
indication points to a target signal absent, and in which 
the possible results or the, cumulative sum indication: 
target signal absent, indeterminate, present, are treated 
as: indeterminate, present! present, respectively- if the 
running average indication points to a target signal present* 

16* A radar tracking system employing sum and 

difference signals for the determination of target 
direction, the system including digital filter means in 
each of the sum and difference channels providing at 
periodic update intervals an analysis over a plurality 
of adjacent frequency bins of potential target signal 
components, means for identifying a target frequency bin, 
means for applying sum and difference signals in respect 
of the identified target frequency bin as input signals 
to product means for producing a complex product of one 
of said input signals and the complex conjugate of the 
other, a signal-to-noise ratio indication being derived 
from the imaginary component of said complex product and 
a power level indication of the sum channel signal within 
the target frequency bin, said signal-to-noise ratio 
indication thus having a high value in the presence of 
incoherent reflections from multiple targets and a low 
value in the presence of coherent reflections from a 
single target, the system further including a .basic 
eignal-to-noise ratio indication derived from power level 
within the target frequency bin and average power level 
over- the plurality of frequency bine, this basic 
indication thus having a hlgh'value in the presence of 
single or multiple targets within the target frequency 
bin and a low value in t^j^e^nce of wideband noise, 

and means responsive' to both of said signol-to-noiee 
ratio indications to provide an indication of single 
or multiple targets* 



